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CORRECTIVE ACTION DECISIONDXECORD OF DECISION 
DECLARATION 

TE AND LOCATION 
Rocky Flats Envlronmental Technology Site, Operable Umt 3 Offsite Areas, Jefferson 
County, Colorado 

STATEMFdNT OF BASIS AND PURPOSE 
Thls declsion document presents the selected remehal a c ~ o d c o m h v e  achon for the 
Rocky Flats Envlronmental Technology Site (RFETS) Operable Umt (OU) 3 Offsite 
Areas, located near Broomfield and Westmmter, Colorado The selected remedy was 
chosen rn accordance wth the Comprehensive Enwonmental Response, Compensahon 
and Lubdity Act (CERCLA) of 1980, as amended by the Superfund Amendments and 
ReauthomaQon Act of 1986 The selected remedy was also chosen rn accordance with the 
Colorado Hazardous Waste Act (CHWA) The Resource Conservabon and Recovery Act 
(RCRA) IS admmstered m Colorado through the CHWA, by the Colorado Department of 
Public Health and Enwonment (CDPHE) To the extent prachcable, the selected remedy IS 
also conslstent with the Nahonal 011 and Hazardous Substances Pohhon Conhngency 
Plan (NCP) 

OU 3 was mveshgated and a remedy was selected m comphance with the Federal Facllity 
Agreement and Consent Order - Interagency Agreement (IAG), signed by the U S 
Department of Energy (DOE), the State of Colorado and the U S Envmnmental Protechon 
Agency @PA) on January 22,1991 The selected remedy is also consistent with the 
Federal Facihty Agreement and Consent Order - Rocky Flats Cleanup Agreement (RFCA), 
signed by DOE, the State of Colorado and EPA on July 19,1996 RFCA now governs 
cleanup at Rocky Flats The remedy selechon IS based on the admmlstrahve record for OU 
3, and CDPHE and the EPA agree wth the remedy selected 

OU 3 is one of sixteen OU’s at Rocky Flats onginally idenhfied m the IAG, and IS the only 
one not located withm the RFETS boundmes The RFCA consohdated many of the 
onginal sixteen OU’s, but OU 3 remmed separate, owmg both to its unique geographic 
locahon and to the fact that mveshgahons and admmstratwe achmty for OU 3 were nearly 
completed when RFCA was signed OU 3 IS compnsed of four Individual Hazardous 
Substance Sites (IHSS’s) Contarmnauon of the Land Surface (MSS 199), Great Western 
Reservoir (IHSS 200), Standley Lake (IHSS 201) and Mower Reservoir (IHSS 202) 

D E S C W T  ~ ~~y L R 
The selected remedy for OU 3 is no achon Based upon the Baselme k s k  Assessment and 
the Enwonmental b k  Assessment contamed in the RCRA Facdity InveshgaQodRemedial 
InveshgaQon (RFT/RI) Report of June 1996, DOE, the lead agency under CERCLA for OU 
3, concludes that no achon is appropnate for OU 3 The RFVRI Report concludes that all 
MSS’s withm OU 3 are already m a state protechve of human health and the envlronment. 
The NCP provides for the selechon of a no achon remedy when an OU IS in such a 
protectwe state Therefore, no remedial actlon regardmg OU 3 or any of its conshtuent 
IHSS’s is warranted 

DECL :T TATE E 
DOE, in consultahon with CDPHE and EPA, has determmed that no remedial achon is 
necessary for OU 3 to be protectwe of human health and the enwronment No hazardous 
substances, pollutants or contaminants will remam wthin the boundmes of OU 3 above 
levels that allow for unhmited use and unrestricted exposure, as these levels have been 
calculated in the OU 3 RFW Report. Smce no nahonal health-based standards have been 
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promulgated for the radioachve contarmnants remammg m OU 3, thu C o m h v e  Achon 
Decislon/Record of Decrsion wll be renewed m five years, consistent wth CERCLA 
Sechon 121(c), to ensure consistency with such a nahonal standard, If one is later 
promulgated Smce the conclusions contamed m tlus correchve Achon DeClsiodRecord of 
Decrsion are m part dependent upon calculated radahon exposure levels, the c o m h v e  
Achon Declsion/Record of Decision wdl adhhonally be renewed If necessary, consrstent 
with CERCLA Sechon 12 1 (c), to ensure consistency wth any revisions to those calculated 
levels that may result from new regdahons, or unproved cdcdahon methods or modellrng 
parameters 
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DECISION SUMMARY 

Rocky Flats Environmental Technology Site 

The Rocky Flats Enwronmental Technology Site (IWETS) 1s located about smteen mdes 
northwest of downtown Denver, Colorado, in northernmost Jefferson County, west of the 
CiheS of Broomfield and Westmmster, Colorado (Figure 1) RFETS occupies 
approxrmately 6,535 acres of land owned by the federal government. Most of this land 
(-6,100 acres) 1s vacant buffer mne surrounding a 385-acre mdustnal area where most 
bddmgs  and other structures are located, and where manufactunng actwibes at RFETS 
hlstoncally took place 

RFETS 1s located along the eastern edge of the southern Rocky Mountams, m e d i a t e l y  
east of the Colorado Front Range The site is located on a broad, eastward-sloping 
pedunent capped by Quaternary alluwal deposits known as the Rocky Flats Alluwum The 
pedment surface 1s dlssected by several east to northeast trendmg stream valleys, the bases 
of which lie up to two hundred feet below the top of the older pedment surface In places, 
these valleys cut mto the underlyng bedrock, but m most places the bedrock is tudden 
beneath colluwum that has collected along the valley slopes RFETS elevahons range from 
about 5,800 feet to about 6,000 feet above mean sea level 

The m a n  surface water features at RFETS are Rock Creek, North and South Walnut 
Creeks, and Woman Creek. These creeks are e p h e m e d m t e t t e n t  in nature, except in 
reaches of Walnut Creek that receive dwharges from the RFETS sewage treatment plant. 
North and South Walnut Creeks and Woman Creek are rmpounded m places along thelr 
lengths by three senes of holdmg ponds (the A-, B-, and C-senes ponds, respectwely) 
The purpose of these ponds is to remn water m the event of an mdustrral discharge from 
RFETS Water from Pond C-2, located m the Woman Creek dramage and which dmns  
water from the 881 Hillside south of the industrral area, was pumped to the Walnut Creek 
diversion ditch and routed around Great Western Reservorr Followmg compleQon of the 
Standley Lake Protecbon Project, C-2 water is now released drrectly to Woman Creek. 

Land use wthm ten miles of RFETS (includmg Operable Urut 3) includes residenhal, 
agncultural, mdustnal, parks and open space, vacant and mshtuhonal classificahons Most 
residenhal use is located northeast, east and southeast of RFETS Commercial 
development occurs near Jefferson County hrport, located about three mles  northeast of 
RFETS, and north and southwest of Standley Lake Quarrying and minmg for sand, 
gravel and coal take place on RFETS or wthm five miles of the site Imgated and non- 
ungated croplands, producmg pnmanly wmter wheat and barley, are located pnmanly 
northeast and southeast of the site Much of the vacant land around RFETS 1s rangeland 

Operable Unit 3 

Operable Unit 3 (OU 3) is composed of four Individual Hazardous Substance Sites, or 
IHSS’s MSS’s are speclfic locahons where hazardous substances, solid wastes, 
pollutants, contammants, hazardous wastes or hazardous conshtuents may have been 
dlsposed of or released to the enwronment from Rocky Flats at any tune m the past The 
four MSS’s that compnse OU 3 are IHSS 199, Contaminahon of the Land Surface, IHSS 
200, Great Western Reservoir, IHSS 201, Standley Lake, and IHSS 202, Mower 
Reservoir Theu locahons are shown in Figure 1 
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The Rocky Hats Enwonmental Technology Site (RFETS) IS a government-owned, 
contractor operated facAty that IS part of the nahonwde nuclear weapons manufactumg 
complex RFETS began operahon m 1951 under the Atomic Energy Commssion, untd it 
was dwolved m 1975 The Energy Research and Development Agency assumed 
responsibhty for Rocky Hats untd 1977, when the Department of Energy was created 
Pnor to 1992, RF’ETS engaged m the produchon of nuclear and non-nuclear components 
of atomic weapons, using plutonium, uranium, berylhum and stamless steel as the pnmary 
matenals In 1992, the nuclear produchon mission was suspended, and by 1995, all 
produchon at RFETS had ceased RFETS has been rededicated to a mwion of 
enwonmental cleanup and safe management of nuclear matenals remmmg on site 

Porhons of OU 3, pnmatrly as a result of accidental releases from RFETS in the past, 
contam low-level deposits of rahonuchdes. Migrahon wa wmd-borne dlspersal or surface 
water runoff from the RETS 903 Pad area IS a hkely source for some of the observed 
radionuchdes m the OU 3 MSS’s. The deposits of rdonuchdes at the 903 Pad, located 
near the RFETS mner east gate, resulted from the storage of numerous 55-gallon drums 
contatrung lathe coolants and plutomum These drums were stored at the 903 Pad from 
1958 to 1968, dumg whch tune the drums corroded and the lathe coolant and plutomum 
leaked onto surrounding soh. The drums and surroundmg surface soil were removed 
from the 903 Pad area in 1969 and an asphalt cap was subsequently placed over the enhre 
903 Pad area 

Reconstruchon of the RF’ETS surface water holding ponds between 1970 and 1973 1s also 
a pnmary source for some of the deposits of radionuchdes observed in MSS 200 Pnor to 
1979, process wastewater from decontammahon operahons and the laundry plant effluent 
were channeled through a senes of ponds located along South Walnut Creek, before the 
stream left RFETS and entered Great Western Reservolr The holdmg pond reconstruchon 
may have resulted in the resuspension of sedments contanng radionuchdes that were 
ultunately transported downstream mto Great Western Reservoir 

Other potenhal sources of radionuchdes were considered 111 the RFI/RI Report, and by 
prevlous researchers, but are probably less sigmficant than the two aforemenhoned 
sources These other sources include possible low-level au emissions dunng the early 
years of Plant operahon, a fire in Bmldmg 771 on September 11,1957, and a fire m 
Building 776 on May 11, 1969 

In 1975, suit was filed nammg former RFETS contractors Rockwell hternahond and Dow 
Chemical Company and the United States as defendants m an achon clammg that land 
unmedlately east of RFETS (land east of Indiana Street that IS withm the geographic area of 
OU 3) had been damaged by the release of radionuclides from RFETS The suit was 
settled rn December 1984 As part of the settlement, Jefferson County acqmred 250 acres 
of the land rn quesuon and the City of Broomfield acqutred 100 acres The City of 
Westminster has subsequently acquired Jefferson County’s interest in the land The 
settlement also called for the land rn queshon (known as the “Remedy Lands”) to be tded 
and then revegetated by seedrng in an effort to reduce the surface concentrauons of 
radionuclides Tillmg &d successfully reduce the surface concentrahons of radionuchdes, 
but revegetatlon has proven difficult. There have been no other requests to hll and 
revegetate the land smce Jefferson County’s 1986 request 

On January 22, 1991, the Department of Energy, the U S Envlronmental Protechon 
Agency and the Colorado Department of Health signed the Federal Fachty Agreement and 
Consent Order, also known as the Interagency Agreement or IAG The IAG divided 
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RFETS and the surroundmg lands mto slxteen OU’s, and specified that OU 3 be diwded 
mto the four MSS’s shown m Table 1 OU 3 was mvesbgated pursuant to the guidance 
set forth in the IAG, and the RCRA Facdity InveshgahodRemedA Inveshgahon (RFURI) 
Report was released in August 1996 

On July 19,1996, DOE, EPA and CDPHE signed the Rocky Hats Cleanup Agreement 
(RFCA), which superseded the IAG RFCA consolidated many of the OU’s at RFETS 
mto two larger OU’s the Buffer Zone and the Industnal Area OU 3 remamed separate 
under RFCA, owng both to its unique geographic locahon and to the fact that 
mvesugabons and admmlstrative actions at OU 3 had been nearly completed at the tune 
RFCA was signed 

ion Highlights of Communitv P a r m a t  . .  
DOE submitted the final RFI/RI Report for OU 3 to EPA on July 11,1996, followng 
resoluuon of final comments by EPA, CDPHE, the City of Broomfield and the City of 
Westmmster Regulatory approval to release the OU 3 Proposed Plan for pubhc comment 
was granted on August 7,1996 The Proposed Plan was released for pubhc comment on 
August 7,1996 A public heanng on the OU 3 Proposed Plan was held on September 18, 
1996, at the Arvada Center for the Arts and Humanihes 111 Arvada, Colorado Cihzen 
comments received at the public heanng were recorded, responses to those comments are 
mcluded m the attached Responsiveness Summary The pubhc comment penod for the OU 
3 Proposed Plan ended on October 11,1996 Wntten comments on the Proposed Plan 
were received from the City of Westminster and the City of Broomfield Responses to 
these wntten comments are also mcluded m the attached Responsiveness Summary 

The ScoDe a nd Ro le of OU 3 

The IAG established OU 3 as one of sixteen o n p a l  Operable Umts at RFETS, it is the 
only one of these sixteen OU’s that addresses past releases of hazardous substances off 
RFETS property The selected remedy m thls Correctwe Achon Declsion/Record of 
Declsion (CADROD) is no achon Based upon the results of the OU 3 RFI/RI Report, the 
IHSS’s wthin OU 3 have been determmed to be m a protectwe state w t h  regard to human 
health and the environment Therefore, no remehal acuon regardmg these MSS’s is 
warranted 

The CAD/ROD, and the RFI/RI report upon which the CADROD and the OU 3 Proposed 
Plan are based, consider past releases of hazardous substances withm the IHSS’s in OU 3, 
the nsks that these releases pose to human health and the environment, and the need for 
action, d any, based upon those nsks The CADROD does not consider potenbal future 
releases from RFETS, nor does it consider ongoing monitonng or polluoon preventlon 
programs that serve to detect or prevent such future releases Numerous such programs are 
currently in place at RFETS, mandated by Federal or State law, or by enforceable 
compliance agreements None of these programs IS a condibon of thls CADROD 
However, examples of such programs mclude 

Pomt source discharge and stormwater momtonng, for non-radiological 
parameters, conducted under the Site’s National Pollutant Dlscharge Elminabon 
System (NPDES) permit, issued pursuant to the Clean Water Act , 

Groundwater and surface water morutonng (mcluding stations at the RFETS 
boundary) for a range of parameters, includmg plutonium-239/240 and amencium- 
241, conducted pursuant to RFCA requirements, 
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Momtonng for radonuchde au ermSSions to demonstrate comphance wth  
Nahonal Emissions Standards for Hazardous AE Pollutants, r e q d  by the 
Clean AE Act, 

Regular mspechon and mamtenance of RFETS hazardous waste storage and 
treatment faahhes, requmd by the Site’s permit issued under the Colorado 
Hazardous Waste Act, 

Miuntenance of a Spdl Prevenbon, Control and CountermeasuredBest 
Management Plan, requrred by the Site’s NPDES permit, and, 

Procedures to Prevent Hazards and a Conhngency Plan, contamed in the Site’s 
hazardous waste permit, lssued pursuant to the Colorado Hazardous Waste Act 

RFETS is conhnumg to comrmssion a panel of experts to conduct basic research on the 
envlronmental chemlstry of achnides Whde a g m  not a condbon of thls CADBOD, the 
panel 1s expected to promde mformahon on the po tend  for actuude migrabon at RFETS 
In turn, thls mformahon wdl be used to gwde future remedd and management acbons at 
RFETS, and help to prevent or mihgate the possibhty of off site releases 

Geology and Hydrogeology 

Surficial geology in OU 3 IS charactenzed by Quaternary Age unconsohdated deposits of 
four types pedment and terrace alluvlum, slope-wash colluvium and loess, landslide 
deposits and valley-frll alluwum R e c o g n d  pedment and terrace alluvlum formahons m 
OU 3 include the Verdos Alluvium (weakly cemented boulders, cobbles and coarse sands, 
located around Standley Lake and Great Western Reservoir), the Slocum AUuvlum (cobble 
gravel and clayey coarse sand with mica, found along Woman Creek and the Smart Ditch), 
and the Louvlers Alluvlum (red- to yellow-brown sand, pebbles and cobbles m a clayey silt 
to sandy matnx, found along Woman Creek) Slope-wash colluvium of Plelstocene age 
occurs along valley sides on Woman and Walnut Creeks rn the western reaches of OU 3 
near the RFETS boundary, and Pleistocene loess deposits are found along the hgher 
alluvial terraces south of Standley Lake. Landshde deposits of Plelstocene and Holocene 
age are most abundant in the Rock Creek dramage Well records from pnvate wells m OU 
3 suggest that ~II  general, sdicial  deposits m the area range from 15 to about 50 feet in 
hckness, although landslide deposits along Rock Creek can be up to 100 feet thick 

Bedrock geology in OU 3 1s marked by two regional sedmentary formahons, the Arapahoe 
Formation and the Laramie Formabon Both are Cretaceous-age deposits formed by 
outwash from the Front Range of the Rocky Mountam The Arapahoe Formahon, the 
uppermost bedrock formabon in OU 3, conmns pnmarrly claystones and silty claystones 
as well as some siltstones and sandy conglomerates The Arapahoe Formabon hes 
unconformably beneath the land surface, and weathenng penetrates the Formaoon to depths 
between 10 and 40 feet In the vlcmity of RFETS, the Arapahoe Formation has a thickness 
of up to 50 feet The Laramie Formation underlies the Arapahoe Formation and conslsts of 
two mam umts, an upper, pnmanly claystone unit, and a lower unit contaming coals and 
sandstones The Laramie Formation has a total maximum thickness of about 800 feet, of 
whch the upper unit is 600 to 800 feet thxk and the lower unit is about 300 feet thick The 
Laramie Formauon is underlam by the Fox Hdls Sandstone, a regionally mportant aqmfer 
m the Denver Basm Recharge to the Laramie-Fox Hds Aqmfer takes place along a 
narrow outcropping west of RFETS along the base of the Front Range 
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At RFETS, groundwater 111 the Rocky Hats Alluvium (the uppermost u t  at RFETS, 
generally absent from OU 3) IS recharged by surface precipitahon or man-made sources, 
and flows laterally along the top of the Arapahoe fornabon, expressing itself as seeps 
along the upper reaches of Woman, Walnut and Rock Creeks The low transmlssivihes of 
the Arapahoe and Upper h m e  formahons effechvely preclude deep vertzal migrahon of 
groundwater (and any associated contammants) from the shallow aqulfer at RFETS There 
is, therefore, no duect connecbon between the shallow groundwater at RFETS and 
groundwater in OU 3 

Wide there are numerous pnvate wells known to have been dnlled 111 OU 3, lunited 
mformahon is avalable m the form of dnllmg records held by the Colorado Department of 
Water Resources Based upon these records, wells in OU 3 were completed m sandstone 
deposits withm (presumably) the Arapahoe or upper Lararme Formauons, at depths ranpng 
from 35 to 275 feet. 

Sulface Water Features 

Four m a n  dramages traverse OU 3 Big Dry Creek, Woman Creek, Walnut Creek and 
Rock Creek. Of these, only Woman Creek and Walnut Creek have sigmficant possibhbes 
of hawng been affected by achvibes at RFETS Woman Creek flows eastward across 
RFETS and into OU 3, south of the RFETS industnal area The Woman Creek dmnage 
contams two unpoundments on RFETS Pond C- 1 is a small (1 7 million gallon), on 
channel pond with little retenbon capability Pond C-2 is a larger (22 6 mdhon gallons), 
off-channel pond that collects water from the south side of the RFETS mdustrral area wa 
the South Interceptor Ditch Water from Pond C-2 was previously pumped to the Walnut 
Creek dramage, where it flowed into the diversion ditch around Great Western Reservolr, 
but is now pumped directly to Woman Creek 

Woman Creek flowed into Standley Lake untd November of 1995, when Woman Creek 
Reservou, part of the Standley Lake Protechon Project, was completed The Standley 
Lake Protecbon Project was constructed by the City of Westmmster using grant funds 
prowded by DOE 

Walnut Creek also flows eastward from RFETS into OU 3, and has two m a n  branches 
(North and South Walnut Creek) whch merge before the creek crosses the RFETS east 
boundary The two branches of Walnut Creek on RFETS are unpounded by two senes of 
holding ponds (A-1 through A-4 on North Walnut Creek and B-1 through B-5 on South 
Walnut Creek) On RFETS, Walnut Creek drams the majonty of the industnal area, and 
receives discharges from the RFETS sewage treatment plant Walnut Creek flowed directly 
into Great Western Reservoir untd 1989, when the City of Broomfield constructed a 
diversion ditch around the reservoir to lower Walnut Creek 

OU 3 contams four sigmficant surface water unpoundments Great Western Reservoir, 
Standley Lake, Mower Reservoir and Woman Creek Reservoir Great Western Reservolr 
1s a 3,200 acre-foot capacity reservou-, located about 1/2 mile east of the RFETS east 
boundary It was ongmally constructed as an imgabon supply reservou, but which now 
serves as one of the pnmary dnnlang water supphes for the City of Broomfield The 
p m a r y  source of water to Great Western Reservoir is from Clear Creek, dehvered via the 
Church Ditch 

The Great Western Reservou Replacement Project was begun m 1991 by the City of 
Broomfield, and is bemg funded pnmanly through a DOE grant This Project wdl provide 
an alternate water supply (from the Wmdy Gap Project) for the City of Broomfield, as well 
as transmission and treatment facdities for the new water supply With the completion of 
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h s  Project, expected by the end of 1997, Great Western Reservou wrll no longer be used 
as a dnnlung water supply, and IS expected to revert to its ongmal use as an mgahon 
supply reservoir 

Standley Lake is a 43,000 acre-foot reservou whch supplies dmkmg water to the Cihes of 
Westrmnster, Northglenn, Thomton and Federal Heights as well as irngahon water 
Standley Lake is located about 2 mrles southeast of the RFETS eastern boundary Its 
pnmary source of water IS also from Clear Creek, dehvered ma the Farmers’ Highlme 
Canal, Croke Canal and the Church Btch  

Mower Reservou IS a relatively small (about 45 acre-feet) agncultural reservou located 
between Standley Lake and Great Western Reservou, about 1,400 feet east of the RFETS 
east boundary Mower Reservolr is fed by Mower Ditch, which transports water from 
Woman Creek from a pomt withm the RFETS boundary Mower Reservolr was pnvately 
owned untd December 1995, when it was purchased by the City of Westmmster T ~ I S  
purchase was funded by DOE as a Supplemental Envlronmental Project (SEP) pursuant to 
the T o l h g  Agreement, whch was appended to the IAG The T o l h g  Agreement allowed 
DOE to fund SEP’s m heu of penalha for wolahons of the IAG 

Woman Creek Reservolr IS an 850-acre-foot detenhon reservolr that captures and holds 
Woman Creek flows untd they are pumped to the Walnut Creek h a g e  downstream of 
Great Western Reservou The purpose of Woman Creek Reservolr IS to capture any 
contammated water that might leave RFETS ma Woman Creek Woman Creek Reservou 
is designed to capture flows up to the anhcipated 100-year flood on Woman Creek, and is 
compartmentalized so as to allow for the sequenhal capture, tesmg and release of water 
from Woman Creek 

Terrestrial and Aquanc Ecobgy 

OU 3’s temstnal ecology has been extensively altered by human achvity, especially 
gramg, agnculture and construchon, such that e s sen tdy  no undlsturbed areas remarn 
The d o m m t  plant commumty is short-to-mid-grass p m n e  that has been moderately to 
heamly grazed Along the dmnages m OU 3 are sparse stands of cottonwoods, mesic 
grasslands and occasional wetlands along some stream bottoms Mower Reservolr and the 
ditch leading to it contarn the most well-developed stands of npanan vegetation m the OU 3 
study area 

Despite the dissected habitat, a vanety of animals reside in, or wander through, OU 3 
Notable residents include bull snakes, rattlesnakes, a vanety of hawks, black-taded p m e  
dogs, coyote and mule deer Bald eagles are locally common around Standley Lake, 
especially in winter, and a breedmg parr there fledged one young in the spnng of 1996 

The Preble’s meadow jumping mouse (Zupus hudronius preblei) IS a species that occurs in 
several stream dramages at RFETS, and whch is a candidate for luhng as an Endangered 
Species under the Endangered Species Act Some margmal habitat for h s  mouse has been 
identlfied in OU 3, along the dramages and around the reservoirs DOE has not conducted 
any trapping to specifically c o n f i i  or deny the presence of Preble’s meadow jumping 
mouse in OU 3 Trappmg conducted by Jefferson County Open Space faded to fmd the 
mouse in OU 3 east of RFETS, however 

There are both lotic and lentic aquabc habitats m OU 3 The biohc community m streams is 
llmited to a few, opportumst~c species because of low, highly vanable stream flows Of 
the reservom in OU 3, Great Western has the least diverse fish assemblage, conslshng 
pnmanly of carp, suckers and mmnows Mower Reservoir is stocked with smallmouth 
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bass Standley Lake is open for recreahon and contams a vanety of stocked game fish, 
incluhng mnbow trout, walleye, catfish and yellow perch. Mower Reservolr is the only 
one of the three with substanhal amounts of emergent and submerged aquabc vegetabon 
Woman Creek Reservou has been designed and wdl be operated to drscourage the 
estabhshment of fish populahons or any other type of aquahc commumty. 

Popuhtion and Land Use 

Over 2 2 mdlion people live withm a 60-mile ra&us of Rocky Flats The OU 3 RFVRI 
Report estimated that, m 1994, approxmately 10,800 people hved wthm a five-mile radius 
of EWETS Most of these people hved 111 subhvlsions located either m Broomfield or in 
Westminster, especially northeast, east and south of Standley Lake The nearest school to 
RFETS is Witt Elementary School, about 2 7 mdes to the east The populahon near 
RFETS is projected to increase substanhally 111 commg years, with nearly 18,000 persons 
expected to live withm five miles of RFETS in 2005 and about 24,000 persons expected to 
hve in that area by the year 2015 

Land use 111 OU 3 unmediately east of RFETS, covemg most of the lands around and 
between Great Western Reservolr and Standley Lake is open space The use of these lands 
is controlled through z o m g  restnchons and perpetual land use restnct~ons contamed 111 
exsung City of Broomfield and City of Westminster deeds of ownership These 
restncbons make the development of these lands for residential or commercd use very 
unllkely These lands mclude the land whch was the subject of the 1975 lawsmt and 1984 
settlement agreement, and the porhons of MSS 199 which e h b i t  the highest soil 
concentrahons of radionuclides in OU 3 

Eastward, beyond the open space lands unmediately to the east of RFETS, commercial and 
recreahonal development contlnues to take place at Interlocken, north of the Jefferson 
County PLlrport Further commercial development is anucipated south of the auport, and 
immediately south of RFETS at Jefferson Center Properhes. Conmued suburban 
expansion is also anucipated 111 the area south and southeast of RFETS, p m a n l y  around 
Standley Lake, and m western Arvada along the 64th Street comdor 

e Natu re and Extent of Conta mination in OU 3 

Contaminants of Concern 

The RFURI evaluated samphng data m OU 3 Based on these data, DOE, EPA and 
CDPHE selected Contammants of Concern (COC’s) for OU 3 COC’s are those chemicals 
that may contnbute sigrufkantly to human health nsks and which 111 turn were fully 
evaluated m the Human Health h k  Assessment in the RFYRI Report COC’s were 
selected accordmg to the tomcity of a given chemical, the f q u e n c y  of detechon in the 
samplmg, a prelunmary screemng of the nsk posed by the chemical and compansons of 
concentrahons m OU 3 to background concentrauons (Background sod and sediment 
concentrahons were determmed usrng data from the Rock Creek Dramage Reservolr and 
stream sedunents are not dxectly comparable to one another, owmg to the &fferences m 
flow regimes. However, a study conducted by DOE in 1994 to determme regional 
background concentrahons of hevy metals and radionuclides demonstrated that 
concentrahons of these substances in the Rock Creek samples were representahve of 
background, and that their use for companson purposes was appropnate ) COC’s were 
selected by IHSS and by rndividual envrronmental medium withm each IHSS Plutomum- 
239/-240 and amencium-241 in soil in IHSS 199, and plutonium-239/-240 in surface 
sedment in Great Western Reservoir (IHSS 200) are the only COC’s identified for OU 3 
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Soils in OU 3 (IHSS 199) 

Three data sets were used m the RFI/RI Report to defme the nature and extent of hazardous 
substances 111 surface soil m IHSS 199 These were the RFI/RI data set (144 samples 
collected from 61 ten-acre plots 111 OU 3), the Remedy Lands data set (47 surface soil 
samples collected from tdled and unhlled pomons of the Remedy Lands east of RFETS), 
and the Rock Creek data set. The Rock Creek data set was used to determine background 
concentrahons of plutomum and amencium, agms t  whch the other sod data sets were 
compared Surface soils m OU 3 were not analyzed for other hazardous substances 111 OU 
3, rncludrng berylhum and heavy metals Surface sod samphng for beryllium and heavy 
metals m OU 2, immediately upwmd of OU 3, showed that no metals were present there at 
levels above background, leadrng to the conclusion that addhonal samplmg in OU 3 was 
not warranted 

The Rock Creek data set mdicated that upper-bound background values (the mean plus two 
standard devlahons) were 0 09 picoCunes per gram (pCdg) for plutomum-239/-240 and 
0 04 pCdg for amencium-241 Based on these results, 19 of the 61 samples in the RFURI 
data set and all of the surface sod samples 111 the Remedy Lands data set had levels of 
plutomum-239/-240 and/or amencium-241 that were above background levels The 
highest surface sod level for plutomum-239/-240 (6 468 pCdg) was recorded m sample 
U1A from the remedy lands data set Sample U1A was taken from a locahon 
approximately 1,800 feet east of the RFETS east gate, and about 1,500 feet south of the 
western end of Great Western Reservorr The highest value of amencium-241(0 52 pCdg) 
occurred in sample plot pT14192, located across Inhana Street from the RFETS east gate 
The mthmehc mean of all values rn both the RFURI data set and the Remedy Lands data set 
is 0 057 pCdg for plutonium-239/-240 and 0 017 pCdg for amencium-241 

The RFI/RI report also mcluded a more comprehensive a p p d  of the source, extent and 
dlstnbutron of plutonium-239/-240 and amencium-241 at and around RFETS Thls 
apprmal considered numerous surface sod data sets collected by a number of researchers 
on and off RFETS About 750 surface soil sample points were avdable  to researchers, 
who used stabshcd techniques to plot isopleths of plutomum-239/240 and amencium-241 
sod concentrahons m OU 3 Thrs analysis mdcated the presence of a plume of elevated 
concentrabons of plutonium and amencium m soils extendmg dlrectly east of the 903 Pad at 
RFETS, eastward past the RFETS east gate The analysls also indicates that sod levels 
drop quickly east of WETS, and return to background two to three mdes east of the 
RFETS property boundary Fmally, this analysis suggests that windblown dspersal of 
contaminants from the 903 Pad is the pnmary source of plutoruum and amencium in 
surface soils in OU 3 

To determine the nature and extent of hazardous substances in subsurface soils m OU 3, 
the RFYRI included excavauon and samphng of eleven &riches, prunmly located 
mmediately east of the RFETS boundary In each trench, ten soil samples were collected 
along a profile 96 cenhmeters deep In all cases, mmmum plutonium and amencium 
levels occurred at the sod surface (to 3 cm deep), and decreased rapidly with depth The 
anthmetic means for both plutonium and amencium in sods below 10 cm deep were less 
than calculated background concentrabons 

Sediments in Great Western Reservoir (IHSS 200), Standley Lake (IHSS 201) and Mower 
Reservoir (IHSS 202) 

The RFI/RI gathered data from 120 samples of surface sedments m the reservolrs and 
streams in OU 3 as well as 155 subsurface sediment samples from the reservolrs 
Additionally, the RFI/RI mcluded data from 114 sediment samples gathered from Standley 
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Lake and Great Western Reservou m 1983 and 1984 Surface and subsurface mervou 
sedlments were analyzed for heavy metals and radrolog~cal parameters, and sedunents from 
Mower Reservou were addmonally analyzed for vo1at.de organxc compounds These data 
were compared to background values for stream sedments. ”Ius compmson concluded 
that plutonium was the only hazardous substance rn reservou sedunents that was elevated 
above background values, and that levels of plutomum were elevated in at least some 
sedunent samples from all three reservous 

ConcentraQons of plutonium m surface sedunents were hghest rn Great Western 
Reservou, reaching 3 3 pCdg, and averagrng 0 27 pCdg Plutomum levels in Standley 
Lake peaked at 0 55 pCdg, and averaged 0 03 pCdg The maxlmum plutomum value m 
Mower Reservorr was 0 49 pCdg, w t h  an average of 0.291 pCdg. 

In subsurface sedunents, plutonium concentratlons were agam hghest in Great Western 
Reservoir, reachmg a maxLmum of 4 3 pCdg at a sedrment depth of approxunately 18 
inches T ~ L S  sample was taken at the deepest portlon of the reservoir, just west of the darn, 
at a maxmum water depth of about 40 feet A sample taken at thls spot dumg the 1983- 
1984 samphng had a plutonium actlnty of 5 3 pCdg, also at a depth of about 18 mches 
The mammum plutonium value rn Standley Lake subsurface sedunents was 0 38 pCdg at a 
seQment depth of about 18 rnches, and the maxlIzlum plutomum value rn Mower Reservou 
subsurface sedunents was 1 11 pCdg at a depth of about 6 mches 

The RFI/RI Report concludes that waterborne transport from RFETS was the most lkely 
means of plutonium deposihon to Great Western Reservou sehments, whde aeohan 
transport was the most sigmficant pathway for contamrnants to sedments in Mower 
Reservolr and Standley Lake C o m p m g  data gathered d u n g  the RFI/RI 1111992, to data 
gathered m 1983 and 1984, the RFI/RI report finds that, in general, plutonium 
concentrahons rn sediments decreased from 10 to 30 per cent m sirmlar locaQons The two 
data sets exhibit strongly simdar verhcal plutonium profiles, however, mhcatmg that 
vemcal migration of plutomum in reservoir sedunents is not occumng 

Plutonium IS retamed as a COC only rn surface sedments m Great Western Reservoir 
because of the reservods somewhat uncertam future rn hght of the mmrnent compleuon of 
the Great Western Reservou Replacement Project Thus, the RFyRI’s Human Health f i sk  
Assessment considers a residenual scenano for Great Westem Reservov in the unldcely 
event that the reservou is b n e d  at some future tune and the land is released for bwldrng 
residences Such a scenano is not considered hkely for either Standley Lake or Mower 
Reservolr, whch in any event have lower plutomurn sedunent actlvltles than Great Western 
Reservoir 

Other Environmental Meda Sulface Water, Groundwater and Air 

As menQoned previously, the only envlronmental media for whch COC’s were idenMied 
in OU 3 were surface sods and Great Western Reservoir surface sedunents However, the 
RFI/RI gathered and considered a substanual amount of data from other envlronmental 
data, including surface water, groundwater and a r  

Surface water samphng concentrated on the three reservoirs m OU 3 and mcluded sampling 
for radionuclides, metals, major ions, pesucides and volatde orgaxuc compounds (the latter 
being sampled only in Mower Reservoir) Flfteen samples were collected durlng the 
RFI/RI from Great Western Reservoir, fourteen samples were collected from Standley 
Lake, and thwteen samples were collected from Mower Reservou, samples were collected 
from July to October 1992 All constltuents in all reservous were either w i h n  background 
levels or were not detected The mean plutonium actmties for surface water in Great 
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Western Reservoir, Standley Lake and Mower Reservorr were 0.002,0.002 and 0 005 
pCdl, respechvely Maxlmum observed plutomum values for Great Western Reservolr and 
Standley Lake were 0 005 and 0 009 pCdl, the highest surface water achmty for plutonium 
was observed in Mower Reservoir, at 0 03 pCdl AU plutonium achvihes recorded dunng 
the RFI/RI were less than site-specrfic standards set by the Colorado Water Quahty Control 
Commission (0 03 pCdl for Great Western Reservoir and Standley Lake, and 0 15 pCln 
for Mower Reservorr) 

Two groundwater wells were mstalled dunng the RFI/RI, one downstream of Great 
Western reservo~ and one downstream of Standley Lake These wells evaluated the 
potentd mterachons between reservom and downgradent groundwater The only 
raholog~cal conshtuents that exceeded the maxlmum background values were uranium-235 
and urmum-238 m rndimdual samples rn the well downgrahent of Standley Lake 
However, the mean values for these and all other rahonuchdes m both wells were less than 
the upper-bound mean background values (that is, the 95% upper confidence level, based 
upon the anthmehc mean of the data) 

Groundwater was not extensively monitored in OU 3, apart from the two aforemenuoned 
wells Extensive groundwater momtonng at RFETS, mcluhng allumal wells at the site 
boundary, has shown that hazardous substances are not migrahng off site via shallow 
groundwater The Upper Laramie Formahon, whch underlies RFETS, IS sufficiently 
mpermeable and robust so as to provide protechon for the regional Larmie-Fox fills 
Aqmfer Thus, no mechanlsm for the off site transport of hazardous substances via the 
regional aquifer exlsts 

The evaluabons of inhdahon nsk from plutonium m the RFlfliI report were performed 
using data from the Rahoachve Arr Monitonng Program (RAAMP), and yielded a nsk of 
approxmately 1 x 10-6 However, data from the RAAMP were found to have great 
uncemnues associated with them, owmg to the detechon hmit of the samplers bemg used 
Therefore, RAAMP data were supplemented with ultra-high volume a~ samplers, which 
decreased detechon b i t s  and the uncertamhes encountered in RAAMP samplers Ultra- 
hgh  volume samplmg yielded average results for plutomum that were approxmately 100 
tunes lower than those provided by the RAAMP smplmg (1 9 picocunes of plutomum per 
cubic meter of a, on average) Wmd tunnel studies were also performed to determine the 
potenual for resuspension of parhculates KI OU 3 The RFI/RI Report concluded that, over 
the vast majonty of OU 3 (that IS, undisturbed terrestnal areas), resuspension of 
parhculates from surficial soh  and sedunents IS lunited and occurs only rarely A higher 
potential for resuspension was observed at disturbed, unvegetated sites such as reservolr 
shorelines 

Contarmnant Fate and Transport 

The propemes of plutonium and amencium, the two COC’s idenhfied for OU 3, are such 
that physical, rather than chemical or biooc, factors predornmate m determimng methods of 
transport and the ultunate fate of these two contaminants The physical factors that have m 
the past and whch continue to determine the dlstnbution of plutonium and amencium m 
OU 3 are 

1) Adsorp tion -- the bindrng of the contaminant to pmculates, often clays, caused 
by electncal attracuon at the molecular level, which often results m reduchon m 
envlronmental mobhty, 
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2’1 Wa- - the movement of part~cles and any associated 
contaminants by mowng water (fluvial processes), and thew subsequent re- 
deposihon m reservous (through lacustrrne processes), and, 

3, Windborne t r m  -- the ddodging, transport and subsequent deposihon of 
partxles and associated contaminants dunng hgh wmds 

Plutonium and amencium m general do not mamfest chemical behawor m the environment 
that influences thex transport or fate Similarly, there is no known biohc mechanlsm that 
would serve to concentrate plutomum or amencium m hwng orgasms, nor do 
concentrahons of these elements increase at hgher levels of the food cham 

In soils and in surface waters m OU 3 and elsewhere where there are oxlQmg condihons, 
plutonium is present as plutomum dioxlde colloids, which are m turn strongly adsorbed 
onto clay pmcles Strongly reducmg envvonments (those wth M e  or no free oxygen) 
may lessen the affmty of plutonium for clay pamcles, but the RFI/RI report concluded that 
thrs does not signlficantly affect the mobdity of plutonium m OU 3 Basic condihons, 
above a pH of 9, may also increase the solubllity of plutonium, but these condihons were 
not encountered m OU 3 

Waterborne partrculate transport was most sigmficant m OU 3 m transporhng seQments 
from ponds in the Walnut Creek dramage to Great Western Reservoir Waterborne 
transport may have also been responsible for movement of some plutomum from sods at 
RFETS and in OU 3 into the dmages and thence to the three reservows Once m the 
reservoirs, parhcles contammg plutonium settled out and were deposited in reservou 
sedunents There is believed to be no mechanism for transport of plutonium IS surface 
water downstream of the reservoxs m OU 3, based upon stream sedment samples taken 
from Walnut Creek downstream of Great Western Reservov, and from Big Dry Creek 
downstream of Standley Lake 

As menhoned prewously, axborne transport of partxulates from the 903 Pad at RFETS 
was the most llkely source of plutomum deposihon onto surface soils m OU 3, and was 
probably a source for radionuclides m reservoir seQments as well Since plutonium shows 
an affimty for fine pmcles such as clays, the pamcles that are most lkely to be transported 
by wmd are ldcely to contam elevated plutomum levels as compared to the sod itself 

Summarv of Site Risks 

Human Health Risk Assessment 

Followmg the selechon of COC’s the RFI/RI Report evaluated the nsks posed by these 
contaminants in the Human Health h s k  Assessment (”RA), one porbon of the Report’s 
Basehne Rsk Assessment The HHRA calculated the exposure to COC’s under vanous 
scenanos, considered the potenhal toxic effects of the COC’s, and then calculated the nsks 
posed by the COC’s in OU 3 under each exposure scenano hsks were then reported as 
the probabllity of an individual developmg cancer as a result of exposure to OU 3 
contaminahon under one of the scenanos that were evaluated 

The two scenanos evaluated were recreabonal and residenbal exposure The recreahonal 
exposure anhcipates occasional recreahonal use of the area (hkmg, bdung, picniclung, 
etc ), and assumes that an indiadual may be exposed to OU 3 contaminants through 
mgeshon and mhalahon of sods and through external radiahon The residential exposure 
scenano assumes exposure pathways through the mgeshon of vegetables, milk, and meat 
raised on the contaminated property, as well as through soil ingeshon and inhalation, and 
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through external radlahon The residenhal scenano results m hgher contammant 
exposures, and thus hgher calculated nsks, than the recreahonal scenano, pnmanly due to 
the much greater exposure hmes m the residenhal Scenano 

The residentd exposure scenano was apphed to plutonium and amencium in surface sods 
(MSS 199) and to plutomum m sedments m Great Western Reservoir (IHSS 200) In 
MSS 199, it was assumed that c m n t  deed restnchons on property held by Broomfield 
and Westmmter would be &d, allowmg for residenhal development In MSS 200, it 
was assumed that Great Western Reservo~r would be d m e d  and subsequently used for 
residentlal development. Whde both scenanos are considered un lk ly ,  they were evaluated 
because of the long half-hves of the contammants mvolved, the uncertamhes surroundmg 
land use planning asSumphOnS far mto the future, and because of concerns expressed by 
local commu~llhes Both Scenanos calculated nsks associated w t h  reasonable maxmum 
exposures, a set of assumphons that maximzes the mdiwdual’s presumed exposure to the 
contammant, as well as central tendency, a set of assumphons beheved to be more 
representatwe of the exposures that would be incurred by the average person 

For IHSS 199, nsks from both plutonium and amencium were calculated and were 
assumed to be additwe For IHSS 200, only the nsks associated with plutonium were 
calculated, as plutomuxn was the only COC there In both IHSS’s, the highest contammant 
concentrahon(s) was used m nsk calculatlons The RFI/RI Report also calculated radiabon 
doses that would be expected as a result of the recreabonal and residenhal Scenanos 
descnbed above 

Excess llfehme cancer nsk (that IS, the incremental addihonal cancer nsk that IS mcurred 
through exposure to COC’s at OU 3 or any other contammated site) is calculated by 
mulhplymg the average dady chemical mtake over a hfehme of exposure by the 
contaminant’s mdividual slope factor For radionuchdes, slope factors are the average nsk 
per urut intake or exposure for an mdvldual m a statlonary populabon w t h  mortality rates 
typical of those 111 the United States m 1970 EPA guidehes mdlcate that excess hfehme 
cancer nsks whch are w i h n  or below the one m ten thousand (1 x 104) to one m one 
milhon (1 x 10-6) range are considered prOteChVe of human health 

For MSS 199, the highest calculated excess cancer nsk, assummg reasonable mmmum 
exposures (RME) under a residentd exposure was three m one mdlion (3 x 10-6) Using 
central tendency, the nsk under a residenhal exposure scenano was two in ten million (2 x 
10-7) For the recreahonal exposure, the excess cancer nsk was five in one hundred 
mdhon (5 x 10-8) using the W E ,  and three in one bilhon (3 x 10-9) using central 
tendency 

For IHSS 200, the highest Calculated excess cancer nsk employmg RME and the residenhal 
exposure was nine m ten million (9 x 10-7), the correspondng nsk usmg central tendency 
was six in one hundred milhon (6 x 10-8) Using the recreahonal scenano, the highest nsk 
usmg RME was one in one hundred milhon (1 x lo-@, and the nsk using central tendency 
was eight m ten bdlion (8 x 10-10) 

The highest calculated radiation doses for MSS’s 199 and 200 occurred using the RME, 
assummg a residenttal exposure scenano The hghest Total Effechve Dose Equivalent 
(TEDE, whch mcorporates both mternal and external radiabon dose) for IHSS 199 for an 
adult was 0 12 millirem per year (mredyr), the correspondmg TEDE for MSS 200 is 
0065 mredyr  These calculated doses can be compared with those recently adopted as 

part of the RFCA Soil Actton Levels Framework, whch specifies an achon be taken at 
RFETS at a sod radiatton dose level m excess of 85 mredyear The doses calculated from 
plutonium-239/240 and amencium-241 m OU 3 can also be compared to those received 
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from natural background (mcludmg radon and cosmic rays) and man-made sou~ces (such 
as medcal x-rays) The average radahon dose m the U S is estunated to be about 300 
mredyr ,  whde the average dose m Colorado may be as much as 700 mredyr ,  owmg to 
the state’s hgher alutude and relahve abundance of naturaUy occumng radionuclides 

As part of the Basehe  R s k  Assessment, a quahtahve aanalysis of uncertamt~es was 
performed Some of the uncertamhes mherent in the Baselme k s k  Assessment are as 
follows 

Enwonmental samphg m OU 3 may not have accurately charactenzed the 
amounts or dstnbuhon of hazardous substances m OU 3, which could lead to either an 
overesbmabon or an undereshmabon of nsk posed by these substances 

may lead to contact w t h  hazardous substances m envvonmental meQa cannot be fully 
eshmated, and h s  may lead to an overestrmauon or an underamahon of nsk 

Specfic land use assumpuons, mcludmg development of the area now occupied 
by Great Western Reservolr, residenhal development of the Remedy Lands withm IHSS 
199, and rehance on homegrown meat, mdk and vegetables by future residents wthm OU 
3 may not take place This would serve to overestrmate the exposure to hazardous 
substances in OU 3, and thereby overeshmate nsk. 

The degree to whch exposure models fully reflect the achwtm and processes that 

No loss of hazardous substances due to leachmg or erosion was considered 
Smce these processes would lower the concentmuons of these substances, thls would lead 
to an overestmahon of nsk. 

Basic uncertamhes exlst when applymg nsk factors to radiauon dose or 
radonuchde uptake These uncertanues relate to the model used for determimg the health 
effects of radiahon exposure, which are based on average nsk per unit intake for an 
mdividual These u n c e w h e s  could overeshmate or underestmate nsk 

A fmal source of uncemnty 1s the extrapolauon of nsks from h g h  doses of 
radiahon (for example, those sustamed by atomic bomb sucvlvors or uranium miners) to 
much lower doses, such as those calculated for OU 3 This uncertamty could overeshmate 
or underestmate nsk 

DOE submitted the RFURI Report to the Agency for TOXIC Substances and Dlsease 
Registry (ATSDR), a part of the federal Center for b a s e  Control, for the purposes of 
obtammg a Health Consultahon The purpose of the Health Consultauon was to o b t m  an 
mdependent evaluahon as to whether COC’s had been adequately idenMied m OU 3, the 
nsks to human health posed by releases of hazardous substances in OU 3, and whether the 
proposal for no remedial achon m OU 3 was appropnate considenng these nsks The 
ATSDR concluded that the COC selechon process was based on reasonable assumphons, 
and that none of the conshtuents present m OU 3 posed public health concerns Further, 
the ATSDR Health Consultahon stated that no addihonal achvities are needed ~I I  OU 3 in 
order to ensure the public’s health 

Ecological Risk Assessment 

The Ecological l h k  Assessment (ERA] portion of the RFI/RI Report’s Basehne k s k  
Assessment considered plutonium and amencium as Potenhal Contammants of Concern 
(PCOC’s) for sods m IHSS 199 and in sediments of all three reservom The ERA 
mcluded field studies of the abundance and distnbution of plants and animals ~I I  the aquatc 
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and terrestr~al ecosystems withrn OU 3, collecuon and ana lys~  of w u e  samples for 
ra&onuchdes, and cdculahon of hazard quouents using calculated exposures and hterature- 
denved No Adverse Effect Levels Field and laboratory work showed no mdicahons of 
adverse effects from plutomum or amencium on the ecology of OU 3 The hghest 
calculated hazard quohent for OU 3 was 0 02, for plutonium m Great Western Reservor 
sedlments Hazard quohents of less than 1 0 indicate no potenhal adverse ecological 
effects 

Conclusions 

The excess cancer nsks calculated rn the “RA porhon of the RFI/RI Report, resulhng 
from exposure to COC’s in OU 3, are all withrn or well below the EPA guidance for 
protecuon of human health Rahahon exposures calculated for OU 3 resultmg from 
contammahon there were extremely small as compared wth both the sod achon levels 
negouated for RFETS, and as compared with average background radiauon doses The 
ERA pomon of the RFWU Report found no actual or predlcted adverse effect on OU 3’s 
ecology as a result of the contammahon there 

Condihons m OU 3 pose no unacceptable or signlficant nsks to human health or the 
envlronment, future unacceptable or sigmfkant exposures will not occur there as a result of 
past contarmnahon DOE concludes, therefore, that no achon is necessary rn OU 3 for the 
protechon of human health or the envlronment 

Implementahon of the no achon remedy wd1 not result rn any mversible damage to natural 
resources Wetlands wdl not be injured, flood elevahons wll not be affected, groundwater 
wdl not be affected, and no permanent dlsplacement or loss of wddllfe wdl occur from 
rmplernentaQon of the selected remedy Low levels of hazardous substances wrll remam in 
sods and reservorr sehments m OU 3, but at concentrahons so low that they pose no threat 
to human health and the envronment, and wxll not compromw natural resource values In 
areas where tLllmg has taken place under the 1985 Settlement Agreement, there has been 
substantd damage to the exlshng plant commwoes Thrs damage was subsequently 
corrected, albeit with some dlfficulty over the course of several years 

Exdanation of S ignificant C hangg 

DOE released the Proposed Plan for OU 3 for public comment on August 7,1996, and 
held a pubhc h e m g  on the Proposed Plan on September 18,1996 The Proposed Plan 
idenMied no achon as the prefemd remedial dtemahve DOE reviewed all wtten 
comments received d u n g  the public comment penod, and verbal comments received at the 
pubhc h e m g  Followng review of these comments, DOE determrned that no signficant 
changes to the remedy, as onginally idenflied in the Proposed Plan, were necessary 
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RESPONSIVENESS SUMMARY 

Overview 

7L23/97 

DOE released the OU 3 Proposed Plan for pubhc review and comment on August 7,1996, 
and the comment penod extended through October 11,1996 DOE held a pubhc heanng 
on the OU 3 Proposed Plan on September 18,1996, at whch oral and wntten comments 
were sohcited This Responsiveness Summary provides a summary of DOE responses to 
public comments received d u n g  the comment penod DOE considered all comments 
received in the final selecbon of the reme&al altemahve for OU 3 

The followng responsiveness summary identd-ies commentors and thelr affihabon, If any 
Verba- comments appear in quotes, comments that have been paraphrased or summanzed 
are so noted. 

ceived D u T  
ResDonses 
Commentor #I Mr Tom Settle, City of Westmmster, Colorado 

merit #I “Westmmster feels it is premature to come to a fmal declsion and closure on 
thls area It IS our behef that the possibdity r e m a s  for contarmnatton to move off-site 
durrng the cleanup process wthm the site boundanes We suggest that this process be held 
open or allowed to be re-wsited at some point m the future, after all cleanup is done It 
makes sense to us that cleanup declsions be made s m g  w t h  the worst areas and then 
movmg outward to ensure that the overall cleanup is most effectwe ” 

Response to C O ~  DOE &agrees that lssuance of a no-acbon CADROD 1s 
premature, given the extensive mveshgahons into con&bons in OU 3 and the assessment of 
the nsks posed by histonc releases of hazardous substances The RFlvRI Report and the 
CADROD for OU 3, however, deal only with past releases of hazardous substances, and 
not the potentd for future releases by achwes at RFETS DOE recogrues that there IS a 
possibility, however slight, of the off-site release of hazardous substances d u m g  cleanup 
or other site actwibes In such a situabon, DOE would respond according to its obhgabons 
under the RFCA and accordmg to the statutory mandates contamed in CERCLA DOE is 
obhgated by Federal and State law and by legally bmdmg agreements to m a t a m  an 
envrronmental momtonng system designed to detect and help avoid any such releases In 
addibon, cleanup projects at RFETS wll incorporate project-speclfic enwonmental 
monitonng as appropnate, and plans for these projects will be avalable for pubhc review 
and comment 

With regard to the suggeshon that the process be allowed to be revisited followmg the 
complebon of all cleanup, DOE mtends to issues a Sitewde CADROD followmg 
complebon of Site cleanup Among other issues, thls document is intended to address any 
contrnumg nsks posed by the Site to the off-site environment following cleanup 

DOE does not disagree that it makes sense to pursue the cleanup of the most hghly 
contaminated areas at RFETS first DOE, m consultation with EPA and CDPHE, has 
developed a pnonty listmg of all IHSS’s at RFETS, with the intent to help guide cleanup 
planmng and project selecbon Other factors, mcludmg budget, MSS accessibllity and the 
abllity to combme smllar projects also affect the selechon and sequencmg of cleanup 
projects at RFETS DOE has chosen to pursue a CADROD for OU 3 at h s  bme because 
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the data m the RFLN Report support one, and because DOE is obhgated to share its 
findmgs on OU 3 w t h  the pubhc, and to act on these findlngs 

Comment #2 “An unportant part of the entm cleanup process s establlshmg the standards 
by which the decisions are made The U S Enwronmental Protecbon Agency @PA) is m 
the process of estabhshmg a nahonwide sods standard Smce the OU 3 areas are enhrely 
separated from the plant site, we would urge the apphcahon of the new final standard to the 
OU 3 evaluahon process to remforce to the pubhc that the decisions are appropnate The 
fmal OU 3 Record of Decsion (ROD) would have to be delayed in order to accommodate 
thls request. An alternahve would be to speclfy in the ROD that there should be a rewew of 
the OU 3 findmgs based on the new standard when it is promulgated by EPA ” 

to C o w  The decislon to undertake no acaon at OU 3 was made based 
upon an extensive evaluahon of the data generated by the RFI/RI, the idenflied 
Contammants of Concern, and the nsks posed by past releases of hazardous substances m 
OU 3. DOE does not believe that it is necessary to delay a CADROD for OU 3 m order to 
awsut promulgahon of a nahonwde soils standard for rakonuchdes However, DOE is 
mmdful that a nahonwide sods standard, had one been avadable, would have been an 
mportant considerahon in the OU 3 CADROD process Therefore, the OU 3 CAD/ROD 
wdl be re-exammed at such tune as a nauonwide sods standard for plutonium andor 
amerrcium 1s promulgated for conslstency with such a standard, or on a five-year bass, 
conslstent with CERCLA Section 121 T h s  wll be noted in the OU 3 CADROD 
Declarabon 

Comment #3 “In regards to Standley Lake, it is our opmion that the sampllng of the 
reservoir was not done adequately to truly charactenze the potentral effects of the 
radlological contammants whch have been deposited there There are shll unanswered 
queshons as to the quanhty of Plutonium or Uranium consbtuents which may be released 
mto the water column dunng penods of oxygen deficiency at the bottom of the reservou 
These penods can occur twice per year m Standley Lake and can be qwte severe, both in 
oxygen levels and durahon The reduchon of other metals back mto the water column has 
already been well documented Sundar problems in Pond C-2 have been kscussed in 
pubhc meetmgs at vanous tunes m the past.” 

Pespo nse to Comment #3 The samplmg of surface water m Standley Lake did not detect 
plutomum or uranium m the water column at concentraaons that would be indicahve of the 
remobihzahon of these contaminants as a result of reducmg con&hons at or near the bottom 
of Standley Lake The RFI/RI Report concludes that, even under reduclng condihons, the 
adsorphon of plutomum onto clay parhcles IS not fully reversible In addihon to the water 
sampllng results referenced in the RFI/RI Report, monthly samplmg of these conshtuents 
m Standley Lake c o n f m s  thelr contlnued presence at very low levels, consistently below 
site-speclfic water quahty standard promulgated by the Colorado Water Quality Control 
Commission Whle  Standley Lake may expenence regular penods of oxygen deficiency at 
depth, DOE beheves that the large body of water quahty data avadable from Standley Lake 
does not support the hypothesls that uranium or plutomum are being remobhzed from 
sediments m quanuhes that pose any concern to human health or the environment. 

Commentor #2 Mr Tim Holeman, Ci9 of Broomfield (note the following are responses 
to written comments submitted by Mr Holeman on behalf of the City) 

Comment #1 “In light of DOE’S use of conservatwe health nsk scenmos and the nsk 
associated with drrunmg and dredgmg the reservoir, Broomfield believes that leaving the 
sedlments untouched m the short-term is consistent with its short-term future use of the 
resewox as a water reuse facllity ” 
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to C o m e n t  #I DOE dld not speclfrcally evaluate a scemo m whch Great 
Westem Reservox would be used for water reuse, as such a plan had not been developed at 
the hme that the RFWRI Report was being wntten DOE &d strrve to employ the most 
conservahve foreseeable use scenanos in evduahng the nsks posed by Great Western 
reservox sedlment contammahon DOE cannot comment specifically on Broomfield’s 
plans for future reservou uses The RFWRI Report considered that Great Western 
Reservoir would be retamed as a dnnlung water source Even under this conservahve 
scenano, no consbtuents were idenMied as Contamlnants of Concern, because of the low 
concentrabons of hazardous substances found in the waters of Great Western Reservoir, 
and the comspondmgly low mks posed by these substances 

Comme nt #2 “Broomfield IS not satlsfied that leamg residual plutomum m the sedlrnent, 
pmcularly the shorelme sediment, 1s an appropnate long-term soluhon Regular review of 
sedunent contammahon levels and remedial altemahves should be a condlhon of a no-acQon 
alternabve ” 

Eesponse to C o m m a  DOE beheves that leawng contammated sedments m place m 
Great Western Reservox IS not mconslstent with any future use scenano because of the low 
nsks that these sedunents have been calculated to pose Therefore, that review of remedlal 
alternahves IS not appropnate The undertalung of any remedlahon IS not supported by the 
findings of the RFI/RI Report. However, DOE beheves that it IS appropnate to re-examme 
a no achon altemahve for OU 3 at such tune as a national standard for radloactwe soil 
contammahon IS promulgated by the EPA If a nahonwide standard 1s set such that 
remedabon would be requmd in OU 3, the feasibllity of vanous remedial altemahves 
would be examined at that tune 

Comment #3 . “Broomfield believes that additlonal feasibfity research mto dtemahves to 
‘no achon’ should be conducted For mstance, are there cost effechve ways to remove ‘hot 
spots’ m the bottom of the reservolr, on the shorelme, and on the hrllside? In the absence 
of a formal feasibhty under CERCLA, DOE should conduct a future review of plutomum 
health nsk and the prospects of using innovatlve technology to remove even residual 
quanhhes of plutomum - parhcularly along the Great Westem Shorelme What achvlhes 1s 
DOE undertaiung to locate mnovabve soil washmg techmques7” 

Response to Co mment #3 As stated earlier, based upon the results of the RFVRI Report, 
the nsks posed by OU 3 are so low that evaluahon of remedal altemahves is unwarranted 
With regard to health nsk evaluauon, DOE has asked the Agency for Toxic Substances and 
DNase Registry (an agency of the federal Center for Duease Control) to provlde DOE with 
an mdependent review of the OU 3 RFI/RI Report conclusions in the form of a Health 
Consultabon Ths Health Consultabon 1s attached, and supports the RFIAU Report’s 
conclusion that no achon is appropnate m OU 3 With regard to innovatwe technologies, 
such as soil washing, to remove residual plutomum in soils, DOE IS planning to mvesbgate 
technologies that would make removal of on-site sods effectlve and efficient. In the event 
that sod standards are promulgated at some future tlme, and a rewew of the no achon 
altematlve m this CADROD mdicates that remedial actlon is necessary to protect human 
health and the enwronment, the results of the on-site technology selechon process would be 
avdable to assist in such a clrcumstance 

Comment #4 “Future cleanup achvlties upstream could substantially alter the long-term 
prospect of plutomum loadmg m the Walnut Creek Dramage and the reservolr DOE 
should conduct addibonal modehg and documentation of the prospect for future loadmg 
Ongomg studies regarding plutonium mobihty and transport must be evaluated to document 
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the &ellhood of mass loadmg on an annual basis Addihonal analysis of the plutomum 
solubhty wll also mpact sedment loadmg 1ssuesV” 

onse to Co mment #4 There are no current or future plans to conduct modelmg of 
future plutonium loahngs lnto Great Western reservor DOE does plan, however, to 
conduct momtonng of off-site dlscharges to determme concentrahons of plutomum and 
other contamlnants in waters leavlng RFETS Such monitonng wdl be conducted pursuant 
to the requirements of the RFCA, as well as other statutory and regulatory reqwements 
DOE wdl also conduct envlronmental momtonng, as appropnate, m conjunchon with 
mdividual on-site cleanup achons 

“Recent dterahons m DOE’S process water management program - 
partlcularly the Interceptor Trench waters - have substanhally changed the assumphons 
made m the RI regardmg releases mto Great Western DOE should reassess its 
assumphons regardmg downstream release in light of new budget pnonhes and the release 
of the Ten Year Plan ” 

to Comment #5 The RFI/RI Report considers the nsks posed by past releases 
of hazardous substances m OU 3 and determmes the need for achon, if any, based upon 
those mks The RFI/RI Report for OU 3 makes no assumphons regarding ongomg 
dterahons to the RFETS water management program Ongomg water management at 
RFBTS 1s governed by a number of statutory controls and regulatory agreements. Of 
p ~ c d a r  note 1s the RFETS Integrated Water Management Plan, bemg prepared pursuant 
to the RFCA The City of Broomfield (along with other enhhes such as EPA, CDPHE, the 
U S Fish and Wddhfe Service and the Cihes of Westmmster, Thornton and Northglenn) 
has been an acbve parhcipant m the development of tlm Plan The RFETS Integrated 
Water Management Plan wll be rewewed annually 

Comment #6 “As DOE undertakes key CERCLA/RCRA decision-makmg processes, the 
potenhal mpacts to the Walnut Creek Dramage and Great Western remam unclear DOE 
should document the speclfic future decision-malung pomts where it wdl re-evaluate the 
wlsdom of a ‘no-achon’ alternahve For mstance, wdl the fmal CADROD for the en tm 
site mclude off-site OU’sV What 1s the process of a five-year rewew anhcipated under 
CERCLAV What rs the impact of EPA’s future promdgahon of a sod radiahon standard?” 

m n s e  to Co mment #& Sechon 121(c) of CERCLA (42 USC 9621), which provides 
for the five-year review process, states “If the President selects a remedial achon that 
results in any hazardous substances, pollutants or contammants remamng at the site, the 
President shall review such remedial achon no less often than each 5 years after the 
miDahon of such remedial achon to ensure that human health and the envlronment are being 
protected by the remedial achon bemg implemented ” Consstent w th  thls Sechon, the OU 
3 CADROD wlll be renewed m light of a sod radiabon standard promulgated at some 
future hme If a future standard 1s sufficiently stnngent such that adhbonal achon at OU 3 
may be reqmred, DOE wdl evaluate such addibonal achons consistent w t h  its 
responsibllities under CERCLA and the RFCA, and the achon ulhmately selected would be 
subject to pubhc review pnor to mplementabon The fmal CADROD for the entre site 
wlll consider the potenual impacts of on-site acuvitm to off-site areas m reachmg a final 
decision 

Comment #7 “DOE should demonstrate that exlstmg levels of residual plutonium or 
potenbal future releases into the soil and sedlments of the reservoir do not jeopardize the 
value and usefulness of this unportant City asset.” 
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-ent w7 The RFI/RI Report concludes that the nsks posed by residual 
levels of contaminahon m ou 3, even under very conservahve use scenmos, jushfy talung 
no achon there. DOE beheves that this conclusion IS appropmte, well-documented, and 
protechve of human health and the enwronment. As stated previously, the RFI/RI Report 
does not consider potenbal future releases of hazardous substances m OU 3 

C o m  “How vvlll a ‘no achon’ level mpact the 1985 lawsult settlement between 
landowners and DOE, and the thud party beneficiary mcludmg the City, regardmg sods 
cleanup7 The City is not convrnced that the proposed acbon meets the spurt and intent of 
the 1985 settlement ” 

to Comment #& The RFI/RI Report meets the spmt and intent of the 1985 
settlement by determirung the rrsks posed by past releases of hazardous substances m OU 
3 The RFWU Report demonstrates that these past releases pose so httle nsk to human 
health and the environment that no remedial achon IS warranted 

Commentor #3, Ms Paula Elofson-Gardine, Environmenkd Informafton Network (NOTE 
the following comments were submtted as oral comments dunng the public hemng on 
September IS, I996 They have been excerpted and summurized fiom the public hearing 

Comment #I With the very h g h  wmds that we have here, m excess of 100 mll’es per hour, 
our contenhon is that the majonty of releases have been blown far beyond the penmeter 
morutors and far out into the communibes So we feel that a lot of the samplmg that has 
gone on too close to the Plant has not tracked past releases well 

transcnpts ) 

Response to Comment #I Figure 4-6A of the FtFI/RI Report shows concentrahons of 
plutonium m suface soils at RFETS and m OU 3 Thls Figure uses the “Exhaushve Data 
Set,” that 1s. the data set that incorporates the findmgs of hlstonc studies as well as data 
collected specifically for the RFI/RI Report. Figue 4-6A dustrates that the hghest surface 
sod levels of plutonium occur near the 903 Pad at RFETS, and that levels drop quickly and 
significantly to the east and south of RFETS For the most part, samples taken two to three 
miles from RFETS had plutomum contents that were below the calculated background 
levels of 0 09 pCdg Based upon these data, DOE beheves that plutonium distnbuhon m 
OU 3 sods has been well-defined DOE also believes that there has been no off-site release 
of plutonium that has been sufficiently large so as to warrant remedal acbon 

Comment #2 I haven’t seen much trackmg of amencium, which 1s a daughter product of 
plutomum We would hke to see a much broader aenal gamma survey done of the whole 
area, for example, parts of Westminster, such as Countryside, Walnut Creek, perhaps a 
httle farther out to the south of Standley Lake, Leyden, and northwest Arvada We feel that 
these areas have been overlooked for decades and are the mmmally exposed commumties 
from the major accidents and releases at the facihty 

Response to Co mment #2 Figure 4-6B in the RFI/RI Report shows concentrahons of 
amencium m surface sods at RFETS and in OU 3 Smllar to the plutoruum data referred to 
in the foregomg response, Figure 4-6B shows the hghest concentrations of amencium in 
soils near the 903 Pad at RFETS, wth Ievels dropping quickly east and south of there 
Levels of amencium in surface sods drop to below background (calculated at 0 04 pCdg) 
withm two to three miles of RFETS DOE believes that these data adequately define the 
distnbution of amencium in OU 3, and that addibonal aenal gamma surveys for amencium 
are not needed As with plutomum, DOE beheves there are no off-site levels of amencium 
m soils that warrant remedial action 
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We feel that ance there 1s shll remedabon to occur at the Site, m addihon to 
dlsmantlmg or teanng down burldmgs, there IS stdl a great nsk to the commuruty of 
migrahon of contaminants off site, and that thls is not well addressed 111 terms of 
recontammahon of OU 3 This should be pursued as an alternahve nsk pathway workup 
with respect to OU 3 RI/FS and the final declsion 

Response to Comment #3 The OU 3 RFI/RI, and the CADROD, address only past 
releases of hazardous substances to OU 3 RFETS has a number of environmental 
morutomg and polluhon prevenhon programs, which are mandated by law or by 
enforceable agreement, designed to help detect and avoid any future releases, these 
programs are referenced in the CADROD Future remedial achons at RFETS, as well as 
burldmg demohtlon, wll incorporate project-speclfic envlronmental monitomg that d l  be 
designed to detect and avoid releases from these projects 
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